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lostridium scindens was first isolated in 1984 during work on the gut microbiota’s

steroid production (1). It became of great interest in 2015 with the study proposed
by Buffie et al. (2). The authors demonstrated that C. scindens was associated with
resistance to Clostridium difficile. C. scindens, thanks to its 7-alpha-dehydroxylase en-
zyme, transforms primary bile acids into secondary bile acids, which are known to
inhibit C. difficile germination and growth (2). After this demonstration, C. scindens was
proposed as a probiotic against C. difficile, and relevant patents were filed with the aim
of testing the effectiveness of C. scindens (3). Since that major study, despite overen-
thusiasm that extended even beyond the scientific community (4), there has been, to
the best of our knowledge, no trial report of any use of C. scindens in human.

This study was approved by the ethics comity of the IHU Méditerranée Infection
under number 2016-011.

With the objective of studying the gut microbiota in relation to C. difficile infections
(CDI), we analyzed 30 stool samples from patients with CDI by metagenomics. These
stool samples, collected from 30 patients suffering from diarrhea, were all positive for
B toxin by real-time PCR (tested with Xpert C. difficile [Cepheid, Sunnyvale, CA, USA]).
The mean PCR cycle threshold (C;) value for B toxin was 26.7 (information was available
for 24/30 samples), which represents good clinical relevance for CDI diagnosis as
described elsewhere (5). We also analyzed 27 stool samples from healthy adults, which
were found to give negative results for C. difficile by reverse transcription-PCR (RT-PCR).
Sequencing was performed on the V3-V4 region of the 16S gene by the use of MiSeq
technology (lllumina, San Diego, CA, USA) as previously described (6). We obtained
means of 108,924 and 213,245 reads per sample for CDI and stool samples from healthy
adults, respectively. Operational taxonomic units (OTUs) corresponding to C. scindens
were detected in 13/30 (43.3%) and 4/27 (21%) of cases for CDI and stool samples from
healthy adults, respectively. C. scindens was significantly overrepresented among the
members of the CDI group (P = 0.0004 [Fisher's exact test]). In the CDI group, C.
scindens OTUs accounted for 0.058% and C. difficile OTUs accounted for 0.219% of the
mean relative abundances for each sample. In the control group, C. scindens OTUs
accounted for 0.011% of the mean relative abundance for each sample and no OTU
attributed to C. difficile was detected.

In parallel, as a part of a large-scale culturomic study (6), we analyzed six fresh stool
samples from CDI patients. We used six different culture conditions: growth in aerobic
and anaerobic blood bottles with adjunction of rumen and/or sheep blood, incubation
at 37°C, and seeding on 5% sheep blood agar. Before inoculation into blood bottles was
performed, stool samples were exposed to ethanol for 4 h in order to facilitate
sporulation (7). Surprisingly, in 1 of the 6 stool samples (taken from a 90-year-old man,
treated for a severe recurrent episode of CDI), we cocultivated C. scindens and C. difficile.
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TABLE 1 Characteristics of the patients with codetection of C. scindens and C. difficile by culture

No. of species

Sample Sex?  Age Country Clinical condition Culturomic protocol (reference no.) detected
Amazonia 1 F 10 yrs  French Guyana Healthy 70 conditions (6) 137
Amazonia 2 F 16 yrs  French Guyana Healthy 70 conditions (6) 131
Kwashiorkor 10 M 2 mo Senegal Malnutrition, kwashiorkor 18 conditions (6) 117
Raiatea M 39 yrs  French Polynesia  Healthy 70 conditions (6) 136

CDI + OH 4 M 90 yrs  France Recurrence of CDI Stool sample preincubated with ethanol; 24

6 conditions

afF, female; M, male.

The two bacterial species were identified by matrix-assisted laser desorption ioniza-
tion-time of flight (MALDI-TOF) (Microflex; Bruker, Billerica, MA, USA) with a score
indicating good species identification (6).

To the best of our knowledge, there is no publication reporting the cooccurrence of
C. difficile and C. scindens in the same stool sample. In our laboratory, since 2012, we
have subjected 55 stool samples to culturomic analysis under comparable culture
conditions (6). We detected a cooccurrence of C. scindens and C. difficile in 4 (7.2%)
(Table 1).

Among the published bacteriotherapies tested against CDI (8, 9), none included C.
scindens. As we detected C. scindens and C. difficile in the same stool samples, we can
suggest that C. scindens does not have the power to inhibit the growth of C. difficile on

its own.

ACKNOWLEDGMENTS

We thank culturomic students for their work and Magdalen Lardiéere for her assis-

tance in English language editing.

This work has benefited from French Republic support, managed by the Agence
Nationale pour la Recherche, including the Programme d'Investissement d’avenir (ref-

erence Méditerranée Infection 10-IAHU-03).
We declare that we have no conflicts of interest.

REFERENCES

1. Bokkenheuser VD, Morris GN, Ritchie AE, Holdeman LV, Winter J. 1984.
Biosynthesis of androgen from cortisol by a species of Clostridium recov-
ered from human fecal flora. J Infect Dis 149:489 -494. https://doi.org/10
.1093/infdis/149.4.489.

2. Buffie CG, Bucci V, Stein RR, McKenney PT, Ling L, Gobourne A, No D, Liu H,
Kinnebrew M, Viale A, Littmann E, van den Brink MR, Jenqg RR, Taur Y, Sander
C, Cross JR, Toussaint NC, Xavier JB, Pamer EG. 2015. Precision microbiome
reconstitution restores bile acid mediated resistance to Clostridium difficile.
Nature 517:205-208. https://doi.org/10.1038/nature13828.

3. Pamer EG, Buffie C, McKenney P. 19 May 2015. Methods and compositions
for reducing Clostridium difficile infection. US patent US15312610.
https://www.google.fr/patents/US20170087196?dq=Methods+and+
compositions+for+reducing +Clostridium+difficile + detection&hl=fr&sa=
X&ved=0ahUKEwjCOJHJkK7VAhVLaVAKHb6RC7UQGAEIZAA. Accessed 29
July 2017.

4. The American Microbiome Institute. 11 November 2014. A new probiotic
candidate to treat C. diff. The American Microbiome Institute Blog.
http://www.microbiomeinstitute.org/blog/2014/11/10/a-new-probiotic
-candidate-to-treat-c-diff. Accessed 20 July 2017.

5. Kamboj M, Brite J, McMillen T, Robilotti E, Herrera A, Sepkowitz K, Babady
NE. 8 December 2017. Potential of real-time PCR threshold cycle (CT) to
predict presence of free toxin and clinically relevant C. difficile infection
(CDI) in patients with cancer. J Infect https://doi.org/10.1016/j.jinf.2017
.12.001.

May 2018 Volume 56 Issue 5 e01663-17

6. Lagier J-C, Khelaifia S, Alou MT, Ndongo S, Dione N, Hugon P, Caputo A,

Cadoret F, Traore Sl, Seck EH, Dubourg G, Durand G, Mourembou G,
Guilhot E, Togo A, Bellali S, Bachar D, Cassir N, Bittar F, Delerce J, Mailhe
M, Ricaboni D, Bilen M, Dangui Nieko NP, Dia Badiane NM, Valles C,
Mouelhi D, Diop K, Million M, Musso D, Abrahdo J, Azhar El, Bibi F, Yasir
M, Diallo A, Sokhna C, Djossou F, Vitton V, Robert C, Rolain JM, La Scola
B, Fournier PE, Levasseur A, Raoult D. 2016. Culture of previously uncul-
tured members of the human gut microbiota by culturomics. Nat Micro-
biol 1:16203. https://doi.org/10.1038/nmicrobiol.2016.203. Accessed 1
December 2016.

. Browne HP, Forster SC, Anonye BO, Kumar N, Neville BA, Stares MD,

Goulding D, Lawley TD. 2016. Culturing of “unculturable” human micro-
biota reveals novel taxa and extensive sporulation. Nature 533:543-546.
https://doi.org/10.1038/nature17645.

. Petrof EO, Gloor GB, Vanner SJ, Weese SJ, Carter D, Daigneault MC, Brown

EM, Schroeter K, Allen-Vercoe E. 2013. Stool substitute transplant therapy
for the eradication of Clostridium difficile infection: 'RePOOPulating’ the
gut. Microbiome 1:3. https://doi.org/10.1186/2049-2618-1-3. Accessed 28
November 2016.

. Tvede M, Tinggaard M, Helms M. 2015. Rectal bacteriotherapy for recur-

rent Clostridium difficile-associated diarrhoea: results from a case series of
55 patients in Denmark 2000-2012. Clin Microbiol Infect 21:48-53.
https://doi.org/10.1016/j.cmi.2014.07.003.

jcm.asm.org 2


https://doi.org/10.1093/infdis/149.4.489
https://doi.org/10.1093/infdis/149.4.489
https://doi.org/10.1038/nature13828
https://www.google.fr/patents/US20170087196?dq=Methods+and+compositions+for+reducing+Clostridium+difficile+detection&hl=fr&sa=X&ved=0ahUKEwjC0JHJkK7VAhVLaVAKHb6RC7UQ6AEIJzAA
https://www.google.fr/patents/US20170087196?dq=Methods+and+compositions+for+reducing+Clostridium+difficile+detection&hl=fr&sa=X&ved=0ahUKEwjC0JHJkK7VAhVLaVAKHb6RC7UQ6AEIJzAA
https://www.google.fr/patents/US20170087196?dq=Methods+and+compositions+for+reducing+Clostridium+difficile+detection&hl=fr&sa=X&ved=0ahUKEwjC0JHJkK7VAhVLaVAKHb6RC7UQ6AEIJzAA
http://www.microbiomeinstitute.org/blog/2014/11/10/a-new-probiotic-candidate-to-treat-c-diff
http://www.microbiomeinstitute.org/blog/2014/11/10/a-new-probiotic-candidate-to-treat-c-diff
https://doi.org/10.1016/j.jinf.2017.12.001
https://doi.org/10.1016/j.jinf.2017.12.001
https://doi.org/10.1038/nmicrobiol.2016.203
https://doi.org/10.1038/nature17645
https://doi.org/10.1186/2049-2618-1-3
https://doi.org/10.1016/j.cmi.2014.07.003
http://jcm.asm.org

	ACKNOWLEDGMENTS
	REFERENCES

